Acute and chronic neutral endopeptidase inhibition in rats with aortocaval shunt.
In heart failure, sodium and water retention develop despite elevated plasma levels of atrial natriuretic peptide. Atrial natriuretic peptide is degraded in part by a neutral endopeptidase. Whether neutral endopeptidase inhibition improves sodium and water excretion in heart failure is unknown. We determined the effect of neutral endopeptidase inhibition on plasma levels of atrial natriuretic peptide and the renal response to acute volume expansion in rats with aortocaval shunts and in sham-operated controls. Acute endopeptidase inhibition with SQ 28,603 (30 mg/kg) elevated atrial natriuretic peptide plasma levels in both shunted rats (523 +/- 54 to 1258 +/- 330 pmol/L, P<.05) and controls (184 +/- 28 to 514 +/- 107 pmol/L, P<.05). Urinary cGMP excretion, which reflects renal action, increased in parallel. However, the diuretic and natriuretic responses to acute volume expansion were enhanced only in control rats and not in shunted rats. In contrast to the acute effects, chronic neutral endopeptidase inhibition with SCH 34826 (30 mg/kg twice daily) in shunted rats did not change atrial natriuretic peptide plasma levels or cGMP excretion. Nevertheless, the diuretic and natriuretic responses to acute volume load were increased by chronic endopeptidase inhibition in shunted rats (1789 +/- 154 to 2674 +/- 577 microL/80 min and 99 +/- 31 to 352 +/- 96 micromol/80 min, respectively; P<.05). Chronic endopeptidase inhibition attenuated the cardiac hypertrophic response to aortocaval shunt without changing arterial blood pressure. Our data show that the renal effects of neutral endopeptidase inhibition are not necessarily dependent on changes in atrial natriuretic peptide plasma levels but instead may be mediated by local inhibition of the neutral endopeptidase in the kidney. In addition, chronic endopeptidase inhibition may attenuate heart failure-induced cardiac hypertrophy independent of hemodynamic effects.